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NOTICE:  When government or other drawings, speci-
fications. or other data are used for any purpose
other then in connection with a definitely related
governmen.t procurement operation, the U, S.
Governmen.t thereby incurs no responsibility, nor any
obligation whatsoéver; and the fact that the Govern-
ment may ‘have formilated, furnished, or in any way

supplied ‘the said drawings, specificaticns, or other

data is mot to be regarded by implication or other-
wise as 1p any manner licensing the holder or any
other perwson or corporation, or conveying any rights
or permis.sion to manufacture, use or sell any
patented invention that may in any way be related
thereto.




NOTICE

Reproduction of this document in any form by other than naval activities
isnot authorized except by special approval ot the Secretary of the Navy
or the Chief of Naval Operations as appropriate.

The following E'spionage notice can be disregarded uniess this document
is plainly marked CONFIDENTIAL or SECRET.

™
This document contains information affecting the national defense of the
United States within the meaning of the Espionage Laws, Title 18, U.S.C.,
- Sections 793 oand 794. The transmission or the revelation of its contents in
4

any manner to an unouthorized person is prohibited by law.
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VOLUME I
ATTAS CF INFRARED SEA BACKGROUND PATTERNS (U)
25 MARCH 1959 T0 28 MAKCH 1962

PHASE  REPORT
WEPTASK NO. RUDChBOOO/ZOZl/FOOl-99-02
Problem No. 204

Ref: (a) BUAER CONF ltr Aer-aV-433 ser 001532 of 20 Sep 1956
(b CONF Report YNo. NADG-AW-NS5916, "Technical Note, Submarine Wake
Detection Program,’ of 5 Jun 1959
(¢c) CONF Report No. NADC~AW-§5917, “Technical Note, Infrared Wake
Detection,® (C), of 8 Oct 1959
(d) CONF Report No. NADC-AW-L5932, "Phase Report, Submarine Wake
Degection Flight Trials of the AN/AAR-9(X4-2)," (C), of 23 Feb
1960
(&) SECRET Report No. NADC-AW-L60D0O5, "Phase Report, Submarine Wake
Detection Flight Trials of the Reconofax Camera," (GC), of
30 Mar 1960
(£) cong Report No, NADG-AW-6218, "Flight Trials of the Infrared
Antisubmarine Warfare Bomb Director Sight Unit,” (C), (in
© printing)
(g) OCORF Report No. NADGC-AW-6233, "Submarine Wake Detection Flight
Trials of the AN/AAR-13(¥H-1)," (C), (in printing)
WEPTASK No. RUDCLBO0O/2021/F001-05-002, Problem Assignment No. 20l
of 7 Sep 1961
(i) NAVAIRDEVCEN AW-411 SECRET/CONF Biweekly Frogress Reports with
encls for 16 Sep 1960 to 30 Apr 1961
(3) NAVAIRDEVCEN AW-l11l SECRET/CONF Monthly Progress Reports for
May 1961 to Jun 1962
{k) OSECHET Report No. NADC-AW-N6207, "Technical Note, Airborne
Infrared Oceanographic Mapping,” (U), of 3 May 1962
(1) SECIET Report No. NADC-AW-N6208, "Technical Note, NAVAIRDEVCEN
Airborne Infrared Developments,' (U), of 8 Jun 1962
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INTRCDUCTION

Reference (a) requested the U. S. Naval Air Development Center (NAVAIR-
DEVCEN) develop *techniques for detecting wakes of submerged submarines by
use of smali, lightwelght, infrared equipments designed for installation
in- heavier-than-air craft. Reference (b) enumerates and c¢lassifies wake
phenomenz from a theoretical point of view. Reference (c¢) outlines the
NAVAIRDEVCEN experimental infrared wake detection program and gives pre-
liminary results.

As part of the experimental program, six thermal mapping devices were
investigated. Final results of investigations of the AN/AAS-L(XA-2), the
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AN/AAR-9(XA-2), the Reconofax Camera, the Infrared Antisubmarine Warfare
Bomb Director Sight Urit, and the AN/AAR-13(XH-1) are given in references

(C)s (d>3 (e>’ (f): and (g)’

Reference (h) superseded reference (a) and requested the NAVAIRDEVCEN
conduct studies, establish equipment characteristics, procure equipment,
and perform technical and flight evaluations of modified line-scan pas-
sive infrared surveillance systems for submerged submarine wake detection.
References (i) and (j) outline the current program and give preliminary
results obtained with the unmodified and modified AN/AAD-2 infrared detec-
ting sets.

References (k) and (1), which include infrared pictures recorded by
the AN/AAR-9, the Reconofax Camera, and the AN/AAD-2, propose a variety
of maritime applications for infrared devices. Reference (1) describes
the AN/AAD-2 and some of ‘the modifications to which it has been subjected.

Figure 1 illustrates schematically the operation of the AN/AAD-2,
which recorded the majority of pictures in this atlas.

The atlas describes pictorially the ocean surface as recorded by sev-
eral infrared mapping devices using a variety of infrared detecting ele-
ments during the three-year period beginming 25 March 1959. These
pictures were recorded under a variety of conditions of haze, cloud
cover, air and water temperatures, water depths, aircraft altitudes,
latitudes, longitudes, times, and seasons.

{

All the pictures recorded by the AN/AAD-2 installed in the NAVAIR-
IEVCEN P2V-SF aircraft, BulNo 131403, and reproduced in this atlas are
"mirror image" prints. The two parallel dark lines running longitu-
dinally on the pictures recorded by the AN/AAD-2 are to be ignored;
these lines are caused by crimping of the recording film in the compact
AN/AAD-2 film magazine. Dark portions of the thermal pictures in this
atlas correspond to effectively cooler areas; light portions represent
effectively warmer areas.

The title arrangement for each thermal picture in the atlas is as
follows: Figure Number - ... Title ... (Time; Aircraft Altitude;
Latitude; Longitude; Dimensions of Area Shown; Water Depth in Area Shown).
A complete index of the figures is given in the back of the report.
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FIGURE 1 - Schematic of AN/AAD-2 Operation
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installed in the HRB-Singer, Inc,
Date: 27 Febriary 1961 )
. Sunset: 1750 R; Moonrise: L4559 &
P Alr Temperaturs (1600 fi): 10°Q
Cloud Cover: no clouds
Visibility: hnazy
Detector: 3 mf {eir

£229-MY~DaVN

line and Natural Sea Surface Patterns (1730 R; 1600 fi; hO°l7'N; The021wW;

6 nmi; 0-8 fathoms)
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This thermal pieture was recorded by the AN/AAR-13(XH-1)
installed in the NAVAIRDEVCEN P2V-SF aircraft Bulo 131403

Date: 27 February 1961

Detectors: 50 thermistor bolometers

NOTE: Compare this picture with figur 5 of the same area
recorded at the same time by the AN/AAD-P.

FICGURE
¢.5 by

6
2

7
.0

Srioreline and Matural Ses Surface Patterns (31730 R; 1800 f£i; LO°17'N;

nmi; 0-8 fathoms)
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This thermal picture was recorded by the AN/AAD-2 E
installied in the NAVAIRDEVCEN P2V-CF aircraft s
BuNo 131403 X
: Date: 10 October 1961 B

Sunsst: 1730 R; Moonset: 181k R

Air Temperature (surface): 20°C z

Cloud Cover: scattered high-altitude clouds N

Visibility: 7-10 miles -

Detector: 2.5 by 2.5 mm InSb (Pnilco) 3
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FIGURE % - Natural Sea Surface Patterns (2216 R; 3500 ft; LC°15TN; 73°00'W; 2.0 by 6.3 mmi; 20-25
fathoms
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This series of 3 thermal pictures was recorded by the
AN/AAD-2 installed in the NAVATRDEVCEN P2V-5F aircraft
BuNo 131103

Date:r 17 October 1961

Sunset: - 1719 R; Moonset: 2346 R

Air Temperature {2500 ft): 16°C

Cloud Cover: no clouds

Visibility: 6-8 miles

Detector: 2.5 by 2.5 mm InSb (Philco)

FIGURE 10-1 - Natural Sea Surface Patterns (1950 R; 2500 ft; LO°O00TN;
}j0~75 fathoms)
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: This series of 15 thermal pichures was recorded by the
: AN/AAD-2 installed in the NAVAIRDEVCEN P2V-EF zircraft P
BuNo 131403 >
Date: B8 November 1961 F
:  Sunset: 1650 R; Moonset: 1722 K i
3 Air Temperature (2500 ftj: B8°C *
¢ Cloud Cover: scattered - bottoms j
¢ Visibility: unlimited ‘ ’
Detector: 2.5 by 2.5 mm InSh {Philcc) i
. H
B 1‘4

£229~MY ~DAYN

FIGURE 11-1 - Shoreline and Natural Sea Surface Patterns {1923 R; 2100 ft; LO°17'N: 7L°0211W:
1.2 by 3.5 nmi; 0-8 fathoms) ) ’ ’ s AOTLTING 7702 s
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. FIGURE 11-8 - 3hip, Wake, and Natural Sea Surface Patterns (2207 R; 100C ft; 39°051N; 72°051W;
0.6 by 1.8 nmi; 3L-70 fathoms)
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FIOURE 11-9 - Natural Sea Surface Patterns (2215 E; 1000 ft;
3,70 fathoms)

SCGIN; 72°05'W; 0.6 by 1.7 nmi;
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FIGURE 13-4 - Whitecaps and Other N
1.2 by 8.7 nmi; 4B85-116L fathoms)
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Surface Patterns (1931 m: 2000 fi; 39°20tY; 71°5%
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FIGURE 13-5 - Whitecaps and Gther Natural Sez Surface Patterns {1935 R; 2000
1.2 by 8.7 nmi; L85-116) fathoms)
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13-8 -~ Whitecaps and Other
1.2 by 3.1 nmi; 34-L2 fathoms)

Na

tural Sea

Surface Patterns (2021 R; 2000 ft; 39°56'N; 73°10'W;

£229~MV-0QV¥N

FIGURE 13-9 - Ship, Wake, and Whitecaps (2026 R; 2000 ft; HC°CL'N; 73°29'W; 1.2 by 3.5 mmig

19-L6 Fathoms)

























BuNo 13140
Date: 18
Sunset:

FIGURE 15-1 - Natural Sza Surface Patterns (1858 R; 21

1-7 fathoms)
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the cireular 6.25 mf Ge:Hg (Texas Instrumsnts Inc)

0 fty 39°29'N; 7h°16'W; 1.2 by 3.2 nmi;
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FIGURE 15-2 - |
Bay) {1955 R;
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Bay) (1955 R;

FIGURE 15-2 - Ships, Wakes, and Natural Water Surface Patterns (Delaware

2100 ft; 38°557N; 75°05'W; 1.2 by 13 nmi; 5-11 fathoms)
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FIGURE 15-5 ~ Natural Sea Surface Patterns (2017 R; 2100 ft;
1-7 fathoms)
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This series of 10 ¢
AN/AAD-Z installed in NAVATR
Builo 131403

Date: 20
Sunset:
Gloud Cover:
Visibility:
Detector:
NOTE: o
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FICURE 17-5 - Hatural Water Surface Pattern
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This thermal picture wag r
installed in the NAVATIRDH
Date: 8§ March 1942

Sunset: 1759; Mocnset: 2
Alr Temperature (1500 ft):
Cleud Cover: . scattered to
Visibility:

Detector:

FIGURE 18 - MNatural Sea: Sur
34-L2 Ffathoms)

CEN P2V-5F aircraft Budo

ecerded by the AN/AAD-2

48
1°c
broken - bottoms at 2500 1t

10-15 miles, hazy
2.5 by 2.5 mn PbSe (Santa Barbara Research Center)

face Pattern
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Dete: 1L March 1468

Sunset: 1508 B
rir Temperature {4500
Jioud Cover: secab
Netector:  Uireular, 8.5

FIGURE 19-1 < Two Ship Wakes and Natural Sea Surface Patterms (1830 Ry 4

83°021W; 2.6 by  nmi; 13-22 fathoms)

[
560 £

Ty 2L°32'N;

N

i

£2eo—Mmv-0d




LS g

AT W U e 0 S ] A 0 - M



















This series of 12 thermal plctures w
instailed in NAVATRDEVCEM P2V-CF air

&

Date: 28 March 1662

Sunset:

Air Temperature (2000 f£3): 11°0
Cloud Cover: nene

Visibility: 15-20 miles )
Detector: Circular, 6.75 mf Ge:lu

FIQURE 21-1 - Possible
73°50'W; 1.5 by .0 mnmd
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TYDLEX o F FIGURES (Continued)
Figures Title

11-1 Shoreline and Natural Sea Surface FPatterns (1923 R; 2100
ft5 LOS17TH; 74°02'W; 1.2 by 3.5 nmi; 0-8 fathoms)
ANSAAD-Z)

il-2 Matoral Sea Surface Patterms, Smoke Light in Water, and
Airetip (2126 Ry 25C0 ft; 39°65 1Ny 72°05'W; 1.5 by 4.5
nmi; 34-70 fathoms) (AN/AAD-2)

11-3 Natural Sea Surface Patterns and Smoke Light in Water
(2118 Ry 1000 ft; 39°55'N; 72°05'W; 0.6 by 1.7 miy 34-70
fathoms) {AN/AAD-2) »

11-4 Natursl Sea Surface Patterns (21L9 Rj 1000 ft; 39°55 N3
72°09'W; C.6 by 1.7 nmi; 3L-T0 fathoms) (AN/AAD-2)

11-5 Natural Sea Surface Fatterns and Smoke Light in Water
/2156 R; 1000 £t 39°S5'N; 72°05'W; 0.6 by 1.7 nmij 34-70
fatboms) (AN/BAD-2)

11-6 Natural Sea Surface Patterns (2157 R; 1000 ft; 39°55'N;
72°05'W; 0.6 by 1.7 nmiz 34-70 fathoms) (AN/AAD-2)

11-7 Natural Sea Surface Patterns (2206 R; 1000 ft; 39° 55 1N;
72°051W; 0.6 by 1.8 nmi; 3L-70 fathoms) (AN/AAD-2)

11-8 Snip. Wake, and Natural Sea surface Patterns (2207 Rj
1000 f4; 39°55'N; 72°05'W; 0.6 by 1.8 mmi; 3L-70 fathoms)
{AN/AAD-2)

11-9 Natural Sea Surface Patterns (2215 R; 1000 ft; 39° G55 1N;
72°051W; 0,6 by 1.7 nmij 3L-70 fathoms) (AN/AAD-2)

: 11-10 Natural Sea Surface Patterns (2216 Rj 1000 ft; 39°551N;
| 72°05'W; 0.6 by 1.7 nmi; 3L-70 fathoms) (AN/AAD-2)

11-11 Natural Sea Surface Patterns (2230 R; 1000 f%; 39° 55 1N;
72°05 Wy 0.6 by 1.7 nmi; 3L4~70 fathoms) (AN/AAD-2)

11-12 Natural Sea Surface Patterns (2231 R; 1000 £ft3 39° 55 1N;
72°05'W; 0.6 by 1.7 mmi; 3L-70 fathoms) (AN/AAD-2)

11-13 Clouds (aircraft is flying in and over clouds) (2255-58 R;
3000 ft; LO°OO'N; 72°10'W; 1.7 by 10 nmi) (AN/AAD-2)
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INDEX oOFr PFPIGURES (Continued)

Figure I'itle

11-14 Clouds (distorted transversely due to proximity to optical
system) @®R-4R; L500 ft; LO°05'N; 72°20°W; 2.6 by 9 nmi)
(AM/LAD-2)

11-15 Shoreline and Natural Sea Surface Patterns (2330 R; 2000
ft; LO°17'Ny 7L°02'W; 1.2 by 2.8 nmi; 0-8 fathoms) ‘
(AN/AAD-2)

12-1 ‘ Chesapeake Bay Bridge and Natural Water Surface Patterns
(1908 Rj; 1000 ft; 38°59'N; 76°23'W; 0.6 by 1.7 nmi; 5-10
fathoms) (AN/AAD-2)

12-2 Chesapeake Bay Bridge and Natural Water Surface Patterns
(1918 ®; 1000 ft; 38°59'N; 76°23'W; 0.6 by 1.8 nmi; 5-10
fathoms) (AN/AAD-2)

! 12-3 Natural Water Surface Patterns in Chesapeake Bay (1949 h;
' 1106 fty 38°581N; 76°23'W; 0.6 by 1.8 nmi; 5-10 fathoms)
s (AN/AAD-2)

13-1 Shoreline and Natural Sea Surface Patterns (1820 R; 2000
] £t LO°15TNy 74°00'W; 1.2 by 9.9 nmi; O-15 fathomss
(AN/AAD-2)

13-2 Whitecaps and Other Natural Sea Surface Patterns (1834 Rj;
2000 ft; 39°58'N; 73°15'W; 1.2 by 9.9 nmi; 26-42 fathoms)
(AN/AAD-2)

13-3 Whitecaps and Other Natural Sea Surface Patterns (1846 R;
2000 ft; 39°LL1H; 72°37'W; 1.2 by 9.9 nmi; 28-L2 fathoms)
(AN/AAD-2)

13-4 ‘Whitecaps and Other Natural Sea Surface Patterns (1931 R;
2000 ft; 39°20'N; 71°65'W; 1.2 by 8.7 nmi; L85-116) fathoms)
(AN/AAD-2)

13-5 Whitecaps and Other Natural Sea Surface Patterns (1935 R;

2000 ft; 39°20'N; 71°55'W; 1.2 by 8.7 nmi; L485-116L fathoms)
(AN/AAD-2)

13-6 Whitecaps and Other Natural Sea Surface Patterns (1943 R;
2000 ft; 39°20'N; 71°55'W; 1.2 by 7.3 nmi; L485-1164 fathoms)
(AN/AAD-2)
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INDEX CF FIGURES {(Continued)

Figure

13-7

13-8

13-9

~

15-10

14-1

1L-3

1h-L

1L-5

146

14-8

14-9

Title

Whitecaps and Other Natural Sea Surface Patterns (2004 R;
2000 f4; 39°35'N; 72°13'W; 1.2 by 8.7 nmi; 63-77 fathoms)
{AN/AAD-2)

Whitecaps and Other Natural Sea Surface Patterns (2021 R
2000 ft; 39°56'N; 73°10'W; 1.2 by 3.1 nmi; 34-42 fathoms)
(AN/AAD-2) )

Ship, Wake, and Whitecaps (2026 R; 2000 ft; LO°OL*N;-
73°291W; 1.2 by 3.5 nmi; 19-46 fathoms) (AN/AAD-2)

Shoreline and Neturdl Sea Surface Patterns (2035 R; 2000
fty LOSIG!N; 74°00'W; 1.2 by 3.3 nmi; 0-15 fathoms)
(AN/AAD-2)

Natural Sea Surface Patterns (1746 R; 2000 ft; LO®30'N;
73°45'W; 1.2 by 3.3 nmi; 11-13 fathoms) (AN/AAD-2)

Shoreline, Breakers, Whitecaps, and Natural Sea Surface
Patterns (1802 R; 2000 ft; L1°00'N; 72°55'W; 1.2 by 3.3
nmi; 0-22 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1810 R; 2000 ft; L1°10'N;
72°251%W; 1,2 by 3.3 nmi; 3-25 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1812 R; 2000 ft; L1®10'N;
72°15'W; 1.2 by 3,3 nmi; 18-26 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (181L R; 2000 ft; L41°10'N;
72°05°W; 1.2 by 3.3 nmi; 3-54 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1815 R; 2000 ft; L1°10'N;
72°00'W; 1.2 by 3.3 nmi; 12-L7 fathoms) (AN/AAD-2)

Shoreline, Breakers, and Natural Sea Surface Patterns
(1821 R; 2000 ft; L1°00'N; 71°55'W; 1.2 by 3.3 nmi; 0-15
fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1825 Ry 2000 ft; LO°G55'N;
72°05'W; 1.2 by 3.3 nmi; 10-20 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1827 R; 2000 ft; LO°50'N;
72°10'W; 1.2 by 3.3 nmi; 10-20 fathoms) (AN/AAD-2)
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INDEX OF FIOCTRESE (Continued)
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Figure Title

14-10 Whitecaps and Natural Sea Surface Patterns (1836 R; 2000
ft; LOPLSIN; 72°35'W; 1.2 by 3.3 nmi; 10-20 fathoms)
(AN/HAD-2)

15-1 Natural Sea Surface Patterns (1858 R; 2100 ft; 39°29'N;
74°16'"W; 1.2 by 3.2 nmi; 1-7 fathoms) (AN/AAD-2)

15-2 Ships, Wakes, and Natural Water Surface Patterns (Delaware
BRay). (1955 R; 2100 ft; 38°55:N; 75°05'W; 1.2 by 13 nmi;
5-~11 fathoms) (AN/AAD-2)

15-3 Natural Sea Surface Patterns (2006 R; 2100 ft; 39°08'N;
7LeNC W 1,2 by 3.2 nmi; 1-7 fathoms) (AN/AAD-2)

15-4 Natural Sea Surface Patterns (2010 R; 2100 ft; 39°16'N;
7he32'Ws 1.2 by 3.2 nmi; 1-7 fathoms) (AN/AAD-2)

155 Natural Sea Surfzce Patterns (2017 R; 2100 ftj; 39°30'N;
- 7Le16'W; 1.2 by 3.2 rmij 1-7 fathoms) (AN/AAD-2)
. 16-1 Shoreline, Breakers, Whitecaps and Natural Sea Surface
4 Patterns (1512 R; 1000 ft; 39°35'N; 74°10'W; 0.6 by 1.9

nmi; 0-10 fathoms) (AN/AAD-2)

ol

R 16-2 Whitecaps and Nastural Sea Surface Patterns (1516 R; 1000

fi3 39°26'N; 7L°15'W; 0.6 by 1.9 nmi; 1-10 fathoms)
(AN/AAD-2) :

16-3 Whitecaps and Natural Sea Surface Patterns (1524 R; 1000
£ty 39°061M; 7L°LO'W; 0.6 by 1.9 nmi; 1-10 fathoms)
{ AN/AAD-2)

16-4 Ship, Wske and Natural Water Surface Patterns (Delaware
Bay) (1539 R; 1500 ft; 39°02'N; 75°10'W; 0.9 by 3.3 nmi;
1-7 fathoms) (AN/AAD-2)

16-5 Lighthouse, Wake end Natural Water Surface Patterns
{ Delaware Bay) (1546 R; 1800 ft; 39°14'N; 75°16'W; 1.0 by
2.0 nmi; 1-6 fathoms) (AN/AAD-2)

16-6 Ship, Wake and Natural Water Surface Patterns (Delaware

Bay) (1548 R; 1800 ftj; 39°20!'N; 75°20'W; 1.0 by 3.3 nmi;
1-10 fathoms) (AN/AAD-2)
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Figure Title

16-7 Shfp, Wake and Natural Water Surface Patterns (Delaware
Bay) {1551 R; 1800 f£t; 39°25'N; 75°30'W; 1.0 by 3.3 nmi;
1-5 fathoms) {AN/RAD-2)

16-8 Natural Water Surface Patterns (Delaware Bay) (1553 R;

2000 fi; 39°25!N; 75°30'W; 1.2 by 2.5 nmij 1-5 fathoms)
{AN/LAD-2)

1€-9 Natural Water Surface Patterns (Delaware Bay) (1607 R;
. 5000 £t; 39°15!N; 75°20'W; 3.0 by 3.5 nmi; 1-10 fathoms)
{AN/AAD-2)

16-10 Na*ural Water Surface Patterns (Delaware Bay) (1609 R;
5000 f£t; 39°10'N; 75°15'W; 3.0 by 8.0 nmi; 1-8 fathoms)
{AN/LAD=2)

16-11 Shilp, Wake, Tharmel Buoy and Natﬁral Water Surface Patterns

{Delaware Bzy} (171h4 R; S000 ft; 39°18'N; 75°21'W; 3.0 by
8.0 nmi; 10-23 fathoms) (AN/4aD-2) -

16-12 Shereline, Ships, Wakes and Natural Water Surface Patterns
{Delzware Bay) (1715 R 5000 ft; 39°21'N; 75°22'W; 3.0 by
8.0 nmi; ¢-7 fathoms) (AN/AAD-2)

17-1 - Natural Sea Surface Patterns (1LL6 R; 2000 ft; 39°30'N;
7L°15'W; 1.2 by 1.2 nmij 1~10 fathoms) (AN/AAD-2)

17-2 Natural Water Surface Patterns (mouth of Delaware Bay)
{1510 R; 2000 ft; 38°50'N; 75°05'W; 1.2 by 3.2 nmi; 2-25
fathoms) (AN/AAD-2)

17-3 Natural Water Surface Patterns (Delaware Bay) (1517 R;
2000 ft; 39°05'N; 75°16'W; 1.2 by 1.1 nmi; 1-10 fathoms)
(AN/AAD-2)

17~ Natural Water Surface Patterns (Delaware Bay) (1523 R;
2000 £4; 39°201N; 75°22°W; 1.2 by 2.6 nmi; O-3 fathoms)
{AN/AAD-2)

17-5 Neturzl Water Surface Patterns (crossing Liston Range of
Delaware Bay Main Channel) (1600 R; 2000 ft; 39°15'N;
75°19*W; 1.2 by 2.9 nmi; 1-8 fathoms) (AN/AAD-2)

17-6 Naturzl Sea Surface Patterns (1625 R; 1500 ft; 38%5L'N;
74°50W; 0.9 by 2.l nmi; 1-7 fathoms) (AN/AAD-2)
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20-6
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- Title

Natural Sea Surface Fatterns (1628 R; 1500 ft; 39°00!N;
TheL5'W; C.9 by 2.3 nmi; 1-10 fathoms) (4N/AAD-2)

Natural Sea Surface Patterns (1636 R; 1500 ft; 39°17'N;
7Le301W; 0.9 by 1.7 nmi; 1-10 fathoms) (AN/AAD-2)

Natural Sea Surface Pstierns (1640 R; 1500 ft; 39°27'N;
7L°18'"W; 0.9 by 2.2 nmi; 1-10 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1648 R; 1500 ft; 39°L5N;
74°051W; 0.9 by 2.3 nmi; 1-10 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1839 R; 1500 ft; L0O°10'N;
71°88'W; 0.9 by L.l nmi; 3L-L? fathoms) (AN/AAD-2)

Two BShip Wakes and Natural Sea Surface Patterns (1830 R;
L500 5 2L 321; B83°02'W; 2.6 by 6 nmi; 13-22 fathoms)
(AN/AbD-2) : .

Naturel Sea Surface Patterns (2320 R; 2500 ft; 24°3L'N;
81°507W; 1.5 by 3.8 nmi; 0-6 fathoms) (AN/AAD-2)

Natural Sea Surface Patterns (1830 R; L500 ft; 24°LO'N;
82°L45'W; 2.6 by 6.6 nmi; 0-15 fathoms) (AN/AAD-2)

- Loggerhead Key and Natural Sea Surface Patterns (1833 R;
LS00 £ty 21°381N; 82°56'W; 2.6 by 6.6 nmi; 0-11 fathoms)
{AN/AAD-2)

Ship Wakes eand Natural Sea Surface Patterns (1836 R; L500
45 2L°32'N; 83°02'W; 2.6 by 6.6 nmi; 13-21 fathoms)
(AN/AAD=-2)

Natural Sea Surface Patterns (2155 R; 1600 ft; 24°00'N;
83°001W; 0.9 by 2.0 nmi; 500-600 fathoms) (AN/AAD-2)

Ship Wake and Natural Sea Surface Patterns (2202 R} 1900
ft; 24°10'N; 82°LO'W; 1.1 by 3.1 nmi; 300-LOG fathoms)
(AN/4AD-2) ,

Ship Wake and Natural Sea Surface Patterns (2203 R: 19C0
ft; 24°131'N; 82°38'W; 1.1 by 3.2 mwni; 300-4O0 fathoms)
(AN/AAD-2)

Natural Sea Surface Patterns (2206 R; 1900 ft; 24°15'N;
§2°29'W; 1.1 by 3.0 nmi; 200-300 fathoms) (AN/AAD-2)
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T NELEX S FIGITRES (Continue a;
Figu»e T i1 e
20-8 - Nataral Sea Surface Patterns (2207 Rj; 1900 f%; 2L°161 N;
82°27'W; 1.1 by 3.2 nmi; 200-300 fathoms) (AN/AAD-2)
20~-9 Boca drande Key, Woman Key, and Natural Sea Surface Patterns
(2222 R; 1900 ft; 24°32'N; 82°00'W; 1.1 by 3.2 mmiy O-L
fathoms) {AN/AAD-2)
21-1 Possible Ship Wakes and Natural Sea Surface Patterns
~ (1921 R; 250C ft; LO°1$'N; 73°50'W; 1.5 by 4.0 nmij 10-
30 fathoms) (AN/AAD-2)
21-2 Matursl Sea Surface Patterns (2116 R; 2700 ft; LO°297N;
71°58'W; 1.6 by 4.0 nmi; 35 fathoms) (AN/AAD-2)
2.3 Maturel Sea Surface Patterns (2128 R; 2600 ft; LO°28'N;
71°58'W; 1.5 by L.C nmi; 35 fathoms) (AN/AAD-2)
21-i totural Ser Surface Fatiterns (2207 Ry 1800 ft; LO°28tN;
71°58'; 1,1 by 2.8 nmi; 35 fathoms) (AN/AAD-2)
21-5 latural Sea Surface. Patterns (2253 R; 1600 ft; L0°22'N;
71°57'W; 1.0 by 2.8 nmi; 35 fathoms) (AN/AAD-2)
21-6 Natural Sea Surface Fatterns (2357 R; 2800 ft; LO°20'N;
72°00'W; 1.6 by L.0 nmi; 35 fathoms) (AN/AAD-2)
21-7 Natural Sea Surface Patterns. (2,02 Ry 2800 ft; LO°26'N;
73°L6'W; 1.6 by 4.0 nmi; 15-20 fathoms) (AN/AAD-2)
21<8 Natural Sea Surface Patterns (2404 R: 2800 ft; 1.6 by L.5
nmi) (AN/£AD-2) :
21-9 Natural Sea Surface Patterns (2412 R; 2800 ft; 1.6 by L.2
nmi) (AN/ALD-2)
21-1G Natural Ses Surface Fatterns (2422 R; 2800 ft; LO°13'N;
7395,51W; 1.6 bty L.5 rmi; 15-20 fathoms) (AN/AAD-2)
21-11 Natursal Ses Surface Patterns (2423 Ry 2800 ftj LO°13'N;
‘ 73°5L'W; 1.6 by L.L nmij 10-15 fathoms) (AN/AAD-2)
21-12 Shorelire ard Natural Sea Surface Patterns (2425 R; 2800
£t; LO°13tNy 7L4°00'W; 1.6 by L.l nmi; 0-10 fathoms)
{AN/ALD-2)
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